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Résumé en
anglais
Liquid-liquid dispersion of two immiscible liquids in a static mixer, is investigated in
turbulent flow. Large-scale coherent structures are generated in the bulk flow,
reinforcing radial momentum, heat and mass transfers while keeping the energy
cost very low. Two immiscible fluids were used to produce a stable oil/water
dispersion. A new interpretation of the dispersion is given by means of turbulence
spectra. The simple consideration that, in a turbulent flow, the maximum droplet
diameter is linked to the autocorrelation length of pressure (or velocity)
fluctuations, allows to correlate the experimental droplet statistics to the spectral
density of turbulence. Three models are tested: a uniform contribution of the whole
spectrum (DC model) where the droplet size would be directly related to the
turbulent scale, Hinze-Kolmogorov model (HK) postulating a homogeneous isotropic
turbulence and new model based on the frequency distribution (FD) of the turbulent
spectrum. Results indicate that the studied static mixer have a good macro and
micro mixing which both contribute to the high dispersion efficiency.
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